This study investigated the effects of three kinds of gloss conditions that is traditional non-CALL marginal gloss, computer-based audio gloss, and computer-based extended audio gloss, on reading comprehension of Iranian EFL learners. To this end, three experimental and one control groups, each comprising 15 participants, took part in this study. In order to ensure that the participants were from the right proficiency level, KET (Key Language Test) was used to select upper-intermediate proficiency learners. Participants in each group read two passages under one of the three mentioned conditions, with no gloss offered for control group. They all completed one pretest, one reading session, and one post-test. The data were analyzed using t-tests and one-way ANOVA. Statistical analyses of the results revealed that extended audio gloss group, who were provided with the voice of a speaker to read the meaning of the target word, as well as one example sentence, significantly outperformed the other groups. The results of this study provide some insights for teachers and administrators to review their curricula, approaches, and educational tools, and to consider the possibility of incorporating CALL technology into their teaching.
Introduction

Statement of the Problem
Reading is a basic and complementary skill in language learning. Second language students need to learn to read for communication and to read greater and greater quantities of authentic materials (Chastain, 1988) . Reading is undoubtedly one of the important factors which should be regarded seriously while learning a foreign language. Since EFL (English as a Foreign Language) learners live in a context in which English is not spoken, reading is the main source of language input for most of them.
Good reading texts are models for writing. Reading also has a positive effect on students' vocabulary knowledge, on their spelling and on their writing (Harmer, 2007) . Moreover, reading is considered an important skill especially for academic success. Among all the four skills in English (i.e., speaking, writing, listening, and reading), reading is a top priority in the English curricula at schools and universities in most countries.
Indeed, the reading goal is to heighten comprehension. As it has been rightly pointed out by Harmer (2007) , the meaning, that is, the message of the text, is important in reading. Because of the importance of this skill, there are naturally many ways to improve the ways the students read and comprehend a passage (Khalaji & Vafaeeseresht, 2012) . They have changed the classroom activities hoping to improve the reading comprehension. Many factors play a role in FL (Foreign Language) reading comprehension. The most important ones are L1 (First Language) literacy, top-down and bottom-up strategies, background knowledge, various reading skills (e.g. summarizing, identifying the main idea, distinguishing between facts and opinions), and vocabulary knowledge (Egbert, 2005) . Vocabulary, however, plays the most important role in reading comprehension.
It is a widely held belief that a greater variety of lexical items and in particular lower frequency words often appear in written language. Such words can present stumbling blocks to learners (Brown, 2001) . Since learners may face some problems in reading, there should be different reading text enhancement for improving vocabulary learning and understanding of text. Nation (2009) observed that not all texts for extensive reading need to be simplified texts as there are other ways of helping with vocabulary load of extensive reading. These include glossing, computer-assisted reading, and elaborating. The term gloss refers to an explanation or a definition of words written on margins in reading passages that helps learners readily work out the meanings of the words (Shiki, 2008) . While, the use of a glossary may be beneficial in this regard, it is not appreciated in course books.
Although, there are some studies on the effects of different conditions of gloss on reading comprehension (e.g., Al-Seghayer, 2001; Rott & Williams, 2003; Ariew & Ercetin, 2004; Bowles, 2004; Ko, 2005; Sakar & Ercetin, 2005; Akbulut, 2008; Shalmani & Sabet, 2010; AbuSeileek, 2011, etc.) , very little is known about the effects of audio gloss and extended audio gloss. This study was accordingly an attempt to delve more into the issue of glossing in reading. Accordingly, reading comprehension enhanced with three conditions of gloss (i.e., non-CALL marginal gloss, audio gloss, and extended audio gloss) were investigated in this project. Marginal gloss provides information about the glossed word in the margin of the same page. An audio gloss often uses the voice of a native speaker to read the word, or to read a sample sentence containing the target word, or to read the meaning of the target word (Marzban, 2011) . Extended audio gloss employs audio gloss plus L2 English example sentence.
The Significance of Research in this Area
ESL and EFL students are a population who need special attention in reading development, especially those who wish to pursue academic work in their second language (Taghavi & Sadeghi, 2008) . When learners confront an unfamiliar word in the text they read, they may choose the wrong meaning from dictionary, or have an erroneous guess. This means that, in a language, words can mean more than one thing. With so many available meanings for one word, gloss can help the learner to determine which of them is being referred to. Thus, it is a way of making meaning absolutely clear and a way of enhancing reading comprehension.
This study aimed to investigate what kinds of gloss were more beneficial for learners. It is expected that the findings can shed light on reading comprehension. What a good teacher should do is to help students facilitate reading comprehension by making use of the glosses. It also provides information for Computer Assisted Language Learning (i.e., CALL) reading comprehension materials designers in choosing the appropriate combination of different kinds of glosses in facilitating reading comprehension. Moreover, teachers and dictionary designers may benefit from the findings of the study.
Many studies have been done on the effects of glosses on reading comprehension. Compared to other research studies on gloss, this study looks at audio-glass, the literature on which is very scant. There is also a new gloss type defined for this study (extended gloss) which is totally new to gloss research area. The important role that glossary play in reading comprehension, and the problems that Iranian EFL learners have with reading highlight the significance of the present study. Thus, by focusing on different forms of the glosses, this research attempted to provide a more detailed description of the influence of glosses on reading comprehension. Given the observation that research in this field is very limited in Iran, it can become a reference for Iranian researchers to carry out further studies.
Review of the Related Literature
Nation (2009) believed that glosses may improve comprehension of the text, although the research on this is not conclusive. Some studies have examined the effects of textual glossing on reading comprehension (e.g. Ko, 2005; Cheng & Good, 2009 ). Cheng and Good (2009) carried out a study on the effects of 3 kinds of glosses-first-language (L1) Chinese glosses plus second-language (L2) English example sentences, L1 in-text glosses, and L1 marginal glosses-in comparison with a no-gloss condition in reading an English passage. Unexpectedly, reading comprehension did not improve significantly.
Currently, the use of technology is becoming more and more prevalent around the world. It has also found its way into classrooms. Multimedia facilitates the applications of computers in foreign language education by providing audio-visual presentations and interactions tailored to the needs and interests of different individuals or groups of learners (Rezaee and Sharbafshoar, 2011) . Some studies (Lomicka, 1998; Al-Seghayer, 2001; Rott& Williams, 2003; Ariew&Ercetin, 2004; Bowles, 2004; Ko, 2005; Sakar&Ercetin, 2005; Akbulut, 2008; AbuSeileek, 2011; Marzban, 2011; Park & Kim, 2011; Tabatabaei& Shams, 2011; Zandieh&Jafarigohar, 2012) have confirmed the contributions of multimedia glosses to reading comprehension. Lomicka (1998) explored the way multimedia annotations might have affected the level of comprehension. The participants were 12 college students in a second-semester French course. Learners were asked to read a text under one of three conditions: full-gloss condition, limited-gloss condition, and no-gloss condition. The www.ccsenet.org/elt English Language Teaching Vol. 5, No. 12; experiment showed that computerized reading with full glossing led to a deeper understanding of the reading passage. Marzban (2011) , in a study, investigated the effects of audio/video annotation on reading comprehension of EFL learners. To carry out the research, he chose 68 pre-intermediate level students who were randomly divided into multimedia-and paper-based conditions. Their age range was between13 to18. Two reading texts were chosen to be administered. In multimedia group, during reading and answering the questions, the participants clicked the words to access available glosses, either audio (pronunciation) or videos. The other group received the same text in paper. A multiple-choice reading comprehension test was used to assess the learners' reading comprehension.
The results of independent sample t-test indicated that the multimedia group outperformed the other group.
Although the results of these studies differ as to precisely which types of multimedia annotations are best for reading comprehension, they all suggest their positive impact. Research conducted on exploring the effect exerted by different kinds of glosses, especially audio gloss, on reading comprehension is also scarce. As it was stated in the previous section, in those few studies about audio gloss, the pronunciation of target words, instead of definition of them, is provided to the readers. But, gloss, by definition, refers to meaning of an unfamiliar word somewhere near the text. Lastly, there is a new gloss type defined for this study (extended gloss) which is totally new to gloss research area. In this kind of gloss, the reader has access to audio gloss coupled with L2 English example.
Research Questions
This study aimed to answer the following research questions: 
Methods
Design of the Study
The independent variable in this study was the treatment conditions (i.e., non-CALL marginal gloss, audio gloss, extended audio gloss, and no gloss), and reading comprehension was the dependent variables, while gender was regarded as the control variable. This study used an intact pre-test/post-test quasi-experimental design. Since randomization of individuals was not feasible in the current study, the engaged four intact classes were arbitrarily assigned to three experimental and one control groups. Two of the treatment groups received software for reading section; one of them had access to paper-based marginal gloss; and the control group received traditional reading instruction with no gloss. The outcomes of the reading comprehension test of four groups were compared to determine whether there were significant differences between the performances of the already mentioned groups.
Participants
To accomplish the objectives of the study, 60 male EFL learners at upper-intermediate proficiency level, within the age range of 17-21, took part in the study. They were learning English as a foreign language at ACECR language institute (Jahad-e-Daneshgahi) in Urmia, Iran. In order to ensure that the participants were from the right proficiency level, KET (Key English Test) was utilized to select upper-intermediate proficiency learners. The analysis of the obtained data from the proficiency test revealed the mean score of 62.32, 62.10, 61.82, and 62 for the first, second, third, and fourth groups, respectively. After the analysis of the obtained data from the proficiency test, four of the participants got low scores in comparison to others and consequently, they were excluded from the study. The rest of the participants enjoyed similar proficiency level and were therefore eligible to serve as the participants of the study. The participants were also assessed based on their knowledge of the target words in the study. Unfamiliarity with the final pool of 10 target words in each text constituted the second criterion for participant selection.
The participants were semi randomly assigned into 4 groups: non-CALL marginal gloss group (i.e., Group1), audio gloss group (i.e., Group 2), extended audio gloss group (i.e., Group 3), and control group (i.e., Group 4). Thus, the performances of 60 participants in three experimental and one control group, each comprising15 www.ccsenet.org/elt English Language Teaching Vol. 5, No. 12; learners, were compared.
Instruments
Six instruments were used in this study as explained below.
Proficiency Test
To guarantee participants' homogeneity in terms of their language proficiency, the Key English Test (KET) was employed. This instrument was used as a reliable and valid test for the selection of 60 participants out of 64 learners. The KR-21reliability of the test was found to be 0.81.
Background Information Questionnaire
The second data elicitation tool was a questionnaire to elicit some demographic information about the participants' age, educational background, and computer literacy. The information coming from the last part was needed for Groups 2 and 3; because, the participants of these two groups needed to work with computer in class.
Multiple-choice Reading Comprehension Test
The third instrument was a teacher-made test of reading comprehension used as a post-test.It comprised 10 multiple-choice questions about each text. The testwas piloted with 17 upper-intermediate EFL learners from the same language institute. For each item, the participants had to select the correct word from among 4 choices. The KR-21reliability of the reading comprehension test was found to be 0.81. Two specialists in language teaching and testing were asked to review the tests. There was a general consensus among them concerning the content validity of the test. Hence, the test enjoyed a good degree of reliability and validity. Also, test administration required 30 to 45 minutes for each text.
Target Words Test
In selecting the target words, three steps were taken to ensure that words were unfamiliar to participants. First, the teacher selected 14 marked words which were believed by her as unknown to participants. Then, a pilot study was conducted to identify the unknown words. Ten words among the 14 marked ones were identified as unfamiliar by the participants. A list of words of target wordswas also given to the participants and the teacher asked them to mark those that they knew. Those words that were unknown for the majority of participants were regarded as unknown target words. The glossed words appeared in bold during treatment; thus, the participants' attentions were drawn to the target words.
Reading Texts
The selection of English reading texts as well as the selection of target words was crucial to ensure validity of the experiment. Two reading texts, of narrative nature and of about 300 words each, from Summit 1Bby Saslow and Ascherwere (2006) selected for the experiment. They were titled "Protecting our natural inheritance" and "Compulsive shopping: the real cost". The participants would study these reading texts the next term. Each text contained 10 unknown words.
The Program
The main instrument of the study was presenting two unseen passages with three different types of glosses. In the first experimental group, the participants had access to paper-based L2 marginal glosses. The left section of the screen was used for reading the text and the right section was used for glossing. In the second one, the participants were provided with audio gloss, using CALL technology. In the third experimental group, they had access to audio gloss as well as L2 English examples. The control group received the same texts in traditional way, that is paper-based, with no glosses. They were not allowed to use their dictionaries while reading the texts. Moreover, the teacher did not provide the meaning of the words for the participants. In this study, the focus of gloss was on L2 definition of the words.
Procedure
The first step in the process of conducting the research was that the teacher explained what the learners in each group were supposed to do during the tasks. She made sure that they understood the instruction by making use of modeling.
The next step was the administration of KET as the homogenizing tool. It was administered to 64 upper-intermediate EFL learners who constituted three intact classes. Due to the lack of the time, the proficiency test was administered in three sessions: reading and writing in a single session, listening and speaking in two different sessions. In order to ensure the reliability of the test scores for the speaking part, another teacher was asked to provide his own scores for each participant and hence the inter-rater reliability was checked. Since four Vol. 5, No. 12; of the learners got very low scores on proficiency test, they were regarded as outliers and their performance was not taken into account in the analysis of the final data. Then, a semi-randomization procedure was used and four intact classes were randomly assigned to three experimental groups and one control group, each consisting 15 participants.
After proficiency test, the participants were surveyed about age, years of using the computer, and years of studying English. Afterwards, the pre-test was administered to the participants to measure their prior knowledge about the target words. Test administration required 15 minutes for the pre-test of vocabulary. When the pre-test was checked, it was found that they did not know the meaning of any of the words as they appeared in context. Two weeks later, the participants read two short, unseen passages. They read the same pieces of text but with different gloss condition for each group: paper-based L2 marginal gloss, audio gloss, and extended audio gloss. The control group received the same passages in traditional way, that is, paper-based, with no gloss. Then, they were required to answer one multiple choice reading comprehension question. During reading in the post-test, the participants, in audio and extended audio gloss groups, clicked the words to access available glosses. Also, test administration required 30 to 45 minutes for reading comprehension.
Data Analysis
The data, in this study, were analyzed using SPSS version17 (Statistical Package for Social Sciences) software. On the basis of the aforementioned research questions, the data were analyzed using one-way ANOVA for text comprehension in immediate post-tests for research questions 4. In order to understand whether three aforementioned gloss conditions were more effective than traditional reading condition, that is to answer research questions 1, 2, and 3, three separate independent samples t-tests were used.
Results
In this section, the relevant data analysis is presented based on which the above questions of the study are given answers.
3.1The Results of Proficiency Test
To ensure the homogeneity of the participants in all groups, the Key English Test (KET) was employed. To compare the performance of the participants in the intact classes, a one way ANOVA was run. The first table presents the descriptive for these intact classes. To check the homogeneity of variances, the significance value is checked and since it is 0.47 which is greater than 0.05, the assumption is not violated (Table 2) . Since the assumption of the homogeneity of variances is not violated, in the next step, it is checked that whether there is any significant difference between the present groups or not. As it is demonstrated in Table 3 , there is no significant difference at the p < .05 level in pre-test scores for the four intact classes: F (2, 44) = .27, p = .72. This result demonstrates that groups are of equal language proficiency at the beginning of the study. However, the box plot shows that four of the participants got low scores in comparison to others. These participants were excluded from the study as outliers (Figure 1 ).
Figure 1. Box plot for Pre-test
Marginal Gloss Group's Performance on Immediate Post-test of Reading
The first question of the study concerned investigating whether exposure to non-CALL marginal L2 gloss affects Iranian upper-intermediate EFL learners' reading comprehension. To clarify the effect of non-CALL marginal L2 gloss on reading comprehension of the participants, an independent t-test was conducted on reading comprehension post-test scores. Table 4 indicates the means and standard deviations for marginal gloss group and control group in post-test. As the comparison of the means across groups shows, Group 1 (M = 6.47) performed better than Group 4 (M= 5.27). The results of independent samples t-test, as illustrated in Table 5 , shows that there was a significant difference between the scores of the participants who had access to marginal gloss and those who did not; t (28) = 2.66, p = .013 . Vol. 5, No. 12; Therefore, in response to the first research question that was seeking the effect of using marginal gloss on upper-intermediate EFL learners' reading comprehension, we can conclude that using marginal gloss has a significant effect on reading comprehension scores.
Audio Gloss Group's Performance on Immediate Post-test of Reading
The second question of the study concerned investigating whether exposure to audio gloss affects Iranian upper-intermediate EFL learners' reading comprehension. To clarify the effect of the aforementioned gloss on the participants' reading comprehension, an independent t-test was run on reading comprehension post-test scores. Table 6 indicates the means and standard deviations for audio gloss group and control group in the post-test. As the comparisons of the means across groups shows, Group 2 (M = 6.73) performed better than Group 4 (M = 5.27). The results of independent samples t-test, as illustrated in Table 7 , shows that there was a significant difference between the scores of the participants who had access to audio gloss and those who did not; t (28) = 3.36, p = .002 . So, in response to the second research question that was seeking the effect of using audio gloss on EFL learners' reading comprehension, we can conclude that using audio gloss has a significant effect on reading comprehension scores.
Extended Audio Gloss Group's Performance on Immediate Post-test of Reading
The third question of the study concerned investigating whether exposure to extended audio gloss affects Iranian upper-intermediate EFL learners' reading comprehension. To clarify the effect of this condition of gloss on the participants' reading comprehension, an independent t-test was conducted on reading comprehension post-test scores. Table 8 indicates the means and standard deviations for extended audio gloss group and control group in post-test. As the comparison of the means across groups shows, Group 3 (M = 7.87) performed better than Group 4 (M = 5.27). The results of independent samples t-test, as illustrated in Table 9 , shows that there was a significant difference between the scores of the participants who had access to extended audio gloss and those who had not; t (28) = 5.63, p = .000 . In response to the third research question that was seeking the effect of using extended audio gloss on the learners' reading comprehension, we can conclude that using this kind of gloss has a significant effect on reading comprehension scores.
Groups' Performance on Post-test of Reading Comprehension
The fourth question of the study concerned investigating the effects of traditional non-CALL marginal gloss (i.e., Group 1), audio gloss (i.e., Group 2), and extended audio gloss (i.e., Group 3) on the participants' performance on reading comprehension.
A one-way between-groups analysis of variance (i.e., ANOVA) was employed to explore the effects of three conditions of gloss (i.e., traditional non-CALL marginal gloss, audio gloss, and extended audio gloss) on the participants' performance on reading comprehension compared to a no gloss control group. Table 10 The result of ANOVA, as illustrated in Table 11 , shows that there was a significant difference between the scores of the participants in four groups. Post-hoc comparisons using the Tukey HSD test (see Table 12 ) indicated that the mean score for marginal gloss group (M = 6.47, SD = 0.99) was significantly different from extended audio gloss group (M = 7.87, SD = 1.06) and control group (M = 5.27, SD = 1.43). The mean score for audio gloss group (M = 6.73, SD = 0.88) was also significantly different from extended audio gloss group (M = 7.87, SD = 1.06) and control group. In response to the fourth research question that strived to investigate the effects of traditional non-CALL marginal gloss (i.e., Group 1), audio gloss (i.e., Group 2), and extended audio gloss (i.e., Group 3) on the participants' performance on reading comprehension, we can conclude that extended audio gloss group significantly outperformed the other groups in terms of reading comprehension.
Discussion
Thus, regarding research questions 1, 2, 3, and 4, which asked whether there are any differences between control groups and those with exposure to non-CALL marginal gloss, audio gloss, and extended audio gloss on reading comprehension of Iranian upper-intermediate EFL learners, the results indicated that extended audio gloss group, who were provided with the voice of a speaker to read the meaning of the target word as well as with one example sentence, significantly outperformed the other groups in terms of reading comprehension. Furthermore, as far as reading comprehension is concerned, the three gloss groups outperformed the control group. Therefore, glosses, either traditional or multimedia, have significant effect on the comprehension of a written text. This finding is in line with the findings of Davis (1989) , Jacobs, DuFon, and Hong (1994 ), Lomicka, (1998 ), and Bowles (2004 . Likewise, in the present study, multimedia and traditional gloss groups, who were exposed to glosses, had an advantage over the control group in reading comprehension. Also, comprehension of the text was highly enhanced by audio gloss and one example sentence as provided by extended audio glosses.
The reason for this finding of the study could be that providing learners with different modes of gloss presentation can assist the learners to process information through different channels allowing participants to better comprehend the text (Mayer, 2001) . Language learners might find extended audio gloss useful in that it provides further information about key words. This study supports using a variety of modes of gloss in reading texts. Studies have reported the superiority of a combination of audio, picture, and video in comparison to text only when presenting new knowledge (Mayer & Moreno, 1998) . This research favored the use of the extended audio gloss as the most effective type of vocabulary annotation aiding in reading comprehension. The present finding is in line with those ofLomicka (1998), Ko (2005) , Cheng and Good (2009), and Marzban (2011) who suggested that gloss has positive effect on reading comprehension.
Marzban (2011) compared the effects of audio/video annotation used by 68 pre-intermediate level students who were randomly divided into multimedia and paper-based conditions. Multimedia gloss group significantly performed better than paper-based condition group. In his study, the pronunciation of the words was provided for the participants.
Conclusion
The findings of the present study demonstrated first that extended audio gloss group comprehended online computerized L2 texts significantly better than other groups. Second, all experimental groups performed better than the control group in text comprehension. The present study offers clear evidence that utilizing computers and multimedia glosses can be influential in language teaching in general, and online computerized L2 text comprehension in particular.
www.ccsenet.org/elt English Language Teaching Vol. 5, No. 12; The implications of these findings provide insights for how teachers can assist students improve their EFL reading abilities. Since improving text comprehension was the overarching goal of the study, teachers, who try to make their classes as varied as possible, may rely on CALL to enhance the learning experience for language learners. Hence, one of the implications is for teachers. As such new technologies are added to the classes, learners will have higher level of motivation.This study has also some implications for material designers. They can prepare appropriate CALL programs which may promote learning, and subsequently those programs can be used in language classrooms for enhancing reading comprehension. They can provide texts with different kinds of glossing. They can also provide new educational tools, incorporating different kinds of technologies into the teaching environments. Furthermore, the findings of this study can be integrated into the institution or university syllabuses where reading is considered to be an important skill and objective.
There are some limitations in the current study, which should be taken into consideration in any attempt to generalize these results. First concerns the limited duration of the study. The goals of this study were to investigate the use of a new medium for reading. Therefore, the optimal classroom setting would be to allow as much time as students desired. Another limitation of the study is related to limited number of passages used. This study also controlled for gender. Moreover, participants of the multimedia groups did not have access to one computer individually due to the limited resources of the institution. The proficiency test to ensure the homogeneity of the learners was administered in three different sessions, which might have influenced learners' performance. It was better to conduct the test in one session. Finally, in order to create a suitable environment for a reading lesson, environmental variables should also be minimized. Among the environmental variables that could be contributed to the different performance of the participants are noise, temperature, adequacy of light, time of day, and seating arrangements (Brown, 1988) .
